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Introduction

Being part of the Natura2000 network the “Grenspark De Zoom — Kalmthoutse Heide” functions as a
breeding and resting site for rare and threatened species while also containing rare natural habitat
types that are protected. The aim of this network is to protect Europe’s rarest and most valuable
species and habitats (European Commission, 2016). This internship was a first encounter with the
monitoring of a nationally threatened species and all the steps that go with it. Research was
sometimes done on privately owned land which comprises a sizeable chunk of the Natura2000
network, highlighting the social aspect of nature conservation.

Monitoring is one of the vital basic steps in conservation biology. Through monitoring the state of a
species’ population can be assessed and trends can be seen when monitored over a sufficient time
period. The original topic of this internship was the effective monitoring of the Great Crested newt
(Triturus cristatus) in the Natura2000 area called “Grenspark De Zoom — Kalmthoutse Heide” and
more specifically in the sub area “Brabantse wal” in the Netherlands.

The Great crested newt
Description

The Great crested newt is one of the bigger amphibians native to Europe. Growing up to a maximum
of 17cm. Its name is derived from the characteristic jagged crest that can be seen on adult males
during the breeding season (roughly March through April). Females lack this typical crest and can be
distinguished from males by the yellow or orange coloration of the stripe that runs along the lower
edge of their tail, this stripe is white for males. Next to the crest, the Great crested newt is fairly easy
to distinguish from other species due to other characteristics. It can be somewhat distinguished by its
adult size and its skin appears darker and more “warty” except for the underside which is bright
orange with irregular black spots and the white spots that cover the lateral sides of the animal (Hyla
werkgroep, 2016)

Life cycle

The Great crested newt hibernates through the winter, where small heterogeneous elements in the
landscape such as rock piles and logs are used for hiding. No time is wasted and the breeding season
starts right after the hibernation period. The migration to the breeding ponds starts roughly between
February and April depending on the temperature and humidity. When the temperature reaches 4°
to 5°C at night the first newts start emerging. In the following days or weeks courtship is displayed by
the males as to attract females. Breeding sites are then left usually during late May and July (Langton
et al, 2001).

It is during this period that the newt leaves its so-called aquatic phase and transitions into its land
phase. The habitat requirements for the terrestrial habitat for the Great crested newt are fairly
broad. Good terrestrial habitat is fairly heterogeneous with ample places to hide such as mammal
holes, ditches, old farms, rocks etc. Ponds in arable fields or dry forests with poor structure can be
considered as unfavourable (Oldham, 2000).



Ecology

As evident from its life cycle, the Great crested newt is dependent on water for its reproductive
phase. It favors lowland ponds usually in a deciduous woodland, urban site, fixed sand dune pool or
unimproved grassland that are both not too small (e.g. garden ponds or small bogs) nor too big (e.g.
lakes). An extensive submerged macrophyte cover with some open spaces is favored, usually present
in well-established, mid-succession ponds (Langton et al, 2001), mostly nutrient rich.

The Great crested newt can be found in ponds with a pH above 5,5 (Rijksdienst voor Ondernemend
Nederland, 2014) mostly at pH 6,5 (Ringsby, 2006) and less so at a pH above 7. This indicates either
the species’ preference of slightly acidic to almost neutral ponds or rather an increased survival rate
in these ponds. Acidic water is known to negatively affect amphibians with varying tolerances for
different newt species. The tolerance for acidity of the Great crested newt is known to be lower
compared to other newts with a pH of 4,5 as the breaking point where embryos of the Great crested
newt are unable to hatch (Griffiths, 1993). This breaking point is much lower than the lowermost
level of occurrence at pH 6 proposed by Cooke & Frazer (1976).

the Great crested newt is active at night, where it hunts for small invertebrates and tadpoles. During
the day it hides at the bottom of the pond or in the vegetation.

Its home range extends from the United Kingdom and central France, through southern Scandinavia,
central Europe and crossing the border with western Russia (Arntzen et al, 2009) (fig. 1).

Figure 1: The distribution of the Great crested newt (Triturus cristatus) as of 2009.



Conservation status

The Great crested newt is a protected species within the European union under both the Convention
of Bern (Appendix IlI) and the EU Natural Habitats Directive (Annex Il and 1V) (IUCN, 2009). Its
characteristic look with its jagged crest, size and colorful belly makes it a good candidate as a
Flagship. A flagship species as defined by Heywood (1995): “A popular, charismatic species that serve
as symbols and rallying points to stimulate conservation awareness and action.” Among other
European newts, the Great crested newt is the most sensitive to changes in water quality.
Management effort put into the survival of the Great crested newt will also benefit other newt
species therefore functioning somewhat as an umbrella species.

The Great crested newt has been in decline the past century. Main threats stem from its strict
requirements for water quality, especially during their larval stage, and predation pressure by fish. Its
larvae are found more often in the water column compared to other newt larvae that reside on the
bottom of ponds thus increasing their vulnerability.

On a national level the Great crested newt is assessed as “Vulnerable” on both the IUCN red list of
Flanders (Jooris et al, 2012) and on the National red list of The Netherlands (van Delft et al, 2007). On
a European scale however it is categorized as a species of “Least Concern” but has been in decline.

Activities

Originally, this report would follow up on Great crested newts surveys done in previous years
monitoring the population size in different ponds using Capture Mark Recapture analysis. The
surveys of 2016 however yielded so little result that doing any analysis was futile (a mere total of 9
Great crested newts were seen of which 5 caught with the floating traps). For the monitoring floating
funnel traps were put in the ponds and left overnight and were checked the day after.

As nature is not always predictable and doesn’t always cooperate the original topic had to be
abandoned for an alternative analysis. Winter of 2015 - 2016 has seen some remarkable weather
with 17 December 2015 reaching record temperatures of 16,0°C (normally 3,7°C) and the warm
weather persisting through January and February before reaching colder temperatures again in
March. With Great crested newts depending on successive nights above 5°C the possibility that they
emerged already in December or January might be the explanation for the lack of captured Great
crested newts. As an alternative the habitat suitability for the Great crested newt was analyzed for
ponds within the study area.

As alternative topic the Habitat Suitability Index or HSI was analyzed for all ponds surveyed and some
other promising ponds. This HSl is an easy to use tool to map out ponds and their potential for Great
crested newt populations. It only required one extra day of field work next to the days of surveying
to visit the ponds and double check some of the parameters that are needed for the HSI analysis.

In conclusion this internship consisted mostly of fieldwork done individually, leaving planning and
logistics up to myself. The study area is an exquisite nature area, a joy to work in and made up for the
often empty traps.



Material and Method
Monitoring of the Great crested newt

Monitoring is done when the newts are in their aquatic phase
which starts in March, when the temperature during the night
reaches 5°C. The monitoring is realized with Von Laar newt traps
(Von Laar technology & consulting Itd.) (fig. 2) These traps are
placed in the water so that most of the trap is submerged. As the
newts need some breathing room full submersion of the trap is
avoided. The traps are fixed to the ground or pond bank using a
rope. They are left over the night and are checked the day after.

Figure 2. A floating newt trap (Von Laar
Technology & consulting Itd.) used in the
newt survey.

The selection of ponds to survey was based on previous surveys
done by interns. Ponds were chosen where the Great crested newt has been found and some on
personal judgment. The ponds surveyed and analyzed are displayed in Attachment fig. 1.

Capture Mark Recapture

To make an estimation of the population size of the Great crested newt the Capture-Recapture
method is used. Animals are captured, marked and released. Using the same capture method
another sample is taken some time after the first one. The proportion of marked animals captured in
the second capture should be proportional to the proportion of marked animals in the total
population. The total population can thus be derived by dividing the number of marked individuals by
the proportion of marked individuals from the second capture. When surveying more than twice in
one period the Schnabel method (formula 1) is the preferred analysis (Krebs, 2013).
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Formula 1. The formula used for calculating the habitat suitability index.

With N = The total population

C; = Number of animals caught in sample t
M, = Number of marked animals in sample t
R. = Number of recaptures in sample t

Having only caught 5 Great crested newts during the survey period of 2016, this analysis becomes
void as sample size is too low and the significance of the results would be negligible. This analysis is
not worked out further in this report.



Habitat Suitability Index

This habitat suitability index or HSI has been specifically developed for the Great crested Newt by
Oldham et al. (2000). It is not to be used as a substitute for newt surveys but rather as an
accompanying index to map out potential habitat in the landscape. The index ranges from 0 to 1,
with values close to 0 indicating unsuitable habitat and values closer to 1 indicating (near) perfect
habitat.

The original HSI proposed by Oldham et al. incorporates ten specific suitability indices all known to
affect the species presence. One of these indices involves more intensive measurements and
calculations than the others. For practical reasons, this more intensive index will be substituted by a
simpler version proposed by Brady (2010).

The calculation is fairly straight forward (formula 2).
HSI = (SI; X SI, X SI3 X SI, X SIs X SIg X SI,, X Slg X Sy X SI;4)/1°
Formula 2. The formula used for calculating the habitat suitability index.

Every Suitability Index or Sl is given a score from 0.01 (used as the lowest end of the scale, as using 0
would result in an index of 0 even when other Sls are fine) to 1. A short summary depicting the
meaning of the different SI’s is given below (table 1). For a full descriptive summary, see reference
“Great Crested Newt Habitat Suitability Index” (Brady, 2010)

Table 1. The ten indices used for calculating the Habitat Suitability Index for the ponds analyzed.

Factor Type

Sly Geographic location

Sl, Pond area

Sl3 Permanence of water

Sl Water quality

Sls Shade coverage

Sle Presence of Waterfowl

Sly Presence of Fish

Slg Density of ponds in the landscape
Slg Terrestrial habitat (Foraging, cover,...)
Slig Macrophyte cover




[Sl;] Geographic location is a parameter based on all round climate in Great Britain (fig. 3). Zones
corresponding to roughly the perimeter of England (A) are given a score of 1 while the Scottish
highlands and Western Wales (C) are given a 0,01. In between areas like Middle Wales and Southern
Scotland (B) are given a 0,5. In this analysis, the climate of the geographical location (North Flanders)
is thought to be roughly the same as England.

Figure 3. Map of Great Britain with three grades of suitability based on
geographical location. A: Good, B: Moderate and C: Bad

[SI;] Pond area describes the surface area of the pond when &
water level is at its peak. Surface area was calculated roughly ve
via Google Maps (Google Maps™, 2016) as precise 0.7
measurements were not necessary. Most ponds are over g 0.6
2000m? and are then excluded from the HSI calculation as data g‘ 0.5
is lacking for ponds over this size. Some ponds however were g did
smaller than 2000m?®. For these ponds their respective ot
suitability index is read off of the graph in fig 4. 0 .
0.1
[SI;] Permanence of the water is to be given a score based on ° 1
how often the pond dries out (table 2). This is often derived 0 400 800 1200 1600 2000
from local knOWIedge and sometimes on monitoring of the Figure 4. Suitability indek base dor‘mrpond area. For ponds
pond_ over 2000m* no data is available so the factor is eliminated

from the analysis.

Table 2. Criteria and their respective suitability index for the permanence of the water.

Category Sl Criteria

Never dries 0,9 Never dries.

Rarely dries 1,0 Dries no more than two years in ten or only drought.
Sometimes dries 0,5 Dries between three years in ten to most years.
Dries annually 0,1 Dries annually.




[Sls] Water quality is to be based on invertebrate diversity (table 3). In this report we base this off of
the report from De Kok (2014). As later seen in the results, the calculations based solely off of the
invertebrate diversity come out very positive. As an additional factor the pH of the ponds was
included which depict the water quality more accurately seeing that pH has a big effect on
amphibians.

Table 3. Criteria and their respective suitability index for the quality of the water.

Category Sl Criteria

Good 1 Water supports an abundant and diverse invertebrate
community. Netting reveals handfuls of diverse invertebrates,
including groups such as mayfly larvae and water shrimps.

Moderate 0,67 Moderate invertebrate diversity.

Poor 0,33 Low invertebrate diversity (e.g. species such as midge and
mosquito larvae). Few submerged plants.

Bad 0,01 Clearly polluted, only pollution-tolerant invertebrates (such as

rat-tailed maggots), no submerged plants.

As an additional factor in water quality the pH of the ponds are factored in. Ideal pH for the Great
crested newt is pH 6,5 — 7. Table 4 shows the factors that the SI for water quality are multiplied by.
This factor is not included in the HSI proposed by Brady (2010) so in the results we will display both
the HSI with and without the pH factored in as to have a comparison between the two.

Table 4. Criteria and their respective suitability index for the pH of the water. This index is then multiplied by the SI
derived earlier from Table 3.

Category Sl Criteria - pH
Good 1 6,-5-7
Moderate 0,67 6-6,5

Poor 0,33 55-6

Bad 0,01 <5,5

[Sls] Shade is to be derived from the structures
that surround the pond and block out the light. .
If a pond is completely surrounded by trees from 0.8
the shore, so that barely any light reaches the -_
water surface a score is given of 0,2. Downward '
from 60% shaded surface a score of 1 is given i 0.6
(fig 5). Z os
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Figure 5. Suitability index for the amount of surface water
covered by shade from surround tall structures.




[Slg] Waterfowl has its impact on the Great crested newt in form of active predation and destruction
of submerged macrophytes, effectively destroying newt habitat. Ideally a pond has no waterfowl
(table 5).

Table 5. Criteria and their respective suitability index based on the presence of waterfowl and their impact on the macrophytes and
potential predation on newts.

Category Sl Criteria
Absent 1 No evidence of waterfowl impact (moorhens may be present).
Minor 0,67 Waterfowl present, but little indication of impact on pond

vegetation. Pond still supports submerged plants and banks are
not denuded of vegetation.

Major 0,01 Severe impact of waterfowl. Little or no evidence of submerged
plants, water turbid, pond banks showing patches where
vegetation removed, evidence of provisioning waterfowl.

[SI;] Fish also pose a threat to newts, especially the Great crested newt is vulnerable to fish predation
as their larvae inhabit the water column of the pond and not the bottom of the pond as most other
newts. Ideally no fish are present (table 6).

Table 6. Criteria and their respective suitability index based on the presence of fish.

Category Sl Criteria

Absent 1 No records of fish stocking and no fish revealed by netting or
observed by torchlight.

Possible 0,67 No evidence of fish, but local conditions suggest that they may
be present.

Minor 0,33 Small numbers of crucian carp, goldfish or stickleback known to
be present.

Major 0,01 Dense populations of fish known to be present.

1
[Slg] Pond count is calculated by surveying the
surrounding landscapes and counting the ponds that 0.9
are within the dispersing capabilities of the Great 08
crested newt, roughly 1km. Ponds are excluded
when they cross a major barrier like a big road. Pond 0.7
number is divided by m and is read off of the graph
. 0.6
(fig. 6). i
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Figure 6. Ponds are given a score based off of the number of
ponds in the surrounding landscape divided by . Onwards from 10
ponds (+3,18 on the x axis) a perfect score of 1 is given.



[Slg] Terrestrial habitat is based on the surrounding habitat next to the pond up to a distance of 250m
(table 7). Good quality habitat offers abundant hiding opportunities and hunting grounds. This is a
fairly subjective index as it depends on the surveyor’s comprehension of good quality newt habitat.

Table 7. Criteria and their respective suitability index for the surrounding terrestrial habitat of the pond.

Category Sl Criteria

Good 1 Habitat that offers good opportunities for foraging and shelter
(e.g. most semi-natural environments, such as rough grassland,
scrub or woodland, also brownfield sites and low intensity
farmland) covers more than 75% of available area.

Moderate 0,67 Habitat offers opportunities for foraging and shelter but may not
be extensive (25-75%) of available area.

Poor 0,33 Habitat with poor structure (e.g. amenity grassland, improved
pasture and arable)that offers limited opportunities (less than
25% of available area) for foraging and shelter.

None 0,01 No suitable habitat around pond (e.g. centre of arable field or

large expanse of bare habitat).

[Sli] Macrophyte cover is estimated as a percentage of macrophytes (floating and submerged) over
the whole surface area of the pond. Optimally between 70% and 80% of the pond surface is covered.
The suitability index is read off of the following graph (fig. 7)

Suitability Index

0

- - - n -~ = A

Figure 7. Suitability index based on macrophytes covering the surface
area of the pond (in percentages).
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The resulting score for HSI is categorized with the best ponds scoring over 0,8 and going downwards

to the poorer ponds (<0,5) (fig 8.)

HSI

Pond suitability

<0.5
0.5-0.59
0.6-0.69
0.7-0.79
> 0.8

poor
below average
average

good
excellent

Figure 8. Endscore for the Habitat Suitability index.

The ponds surveyed are taken up in the HSI analysis and some extra ponds were added that are
within the dispersing capabilities of the Great crested newt (Attachment fig 1, green dots).
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Results

Habitat Suitability Index analysis

Table 8. The analyzed ponds and their respective Habitat Suitability Index both as is (HSI) and with the additional pH factored in (HSI *
pH). Ponds with an HSI * pH of over 0,8 are deemed as excellent T. cristatus habitat and are in bold. The HSI without pH is included to
display the difference between results when pH is considered. In the HSI column, values over 0,70 are highlighted that do not
correspond with the HSI * pH, showing the significance of pH for the suitability.

Pond HSI * pH HSI
Leemputten 0,91 0,91
Leemputten Noord 0,97 0,97
Leemputten extra 0,79 0,79
Akkerenven 0,69 0,69
Wasven 0,50 0,80
Bronven 0,47 0,76
Ranonkelven 0,90 0,90
Kleine Meer 0,83 0,83
Groote Meer 0,74 0,74
Zwaluwmoer 0,54 0,85
Talingven 0,57 0,85
Kwekerijven 0,89 0,89
Moseven 0,56 0,89
Lelieven 0,83 0,83
Bovenven 0,47 0,75
Eendenven 0,28 0,28

Ponds with an HSI * pH of over 0,80 are considered excellent habitat. 6 Ponds qualify as excellent
with a seventh pond, Leemputten extra, on the edge with a score of 0,79. Leemputten (0,91) and
especially Leemputten Noord (0,97) are known to contain Great crested newt populations. Having
these two ponds as number three and one respectively fits in to the current knowledge. Kwekerijven
comes in second with a score of 0,93. Only small numbers of Great crested newts have been found in
this pond with a maximum of 6 individuals in 2014 (see Newt survey) Ranonkelven and Kleine Meer
end up with a score of 0,88 and 0,83 giving them the excellent status as well. In both these fens few
Great crested newts have been found. The complete calculations can be found in Attachment table
1 including all the scores given for every individual SI. Five ponds show a significant difference in HSI
to HSI * pH: Wasven, Bronven, Zwaluwmoer, Talingven, Moseven and Bovenven. The pH values of
these ponds is below the acceptable threshold of pH 5,5 and thus score low for HSI * pH.
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Survey data

Over the years multiple students have conducted newt surveys in the study area specifically aimed at
population analyses thus data from previous years was pooled together to have a number to put up
to the HSI. Ten ponds have been surveyed in total.

Captured Triturus cristatus
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Figure 9. Amount of captured T. cristatus over 4 sampling periods. Data is gathered from other surveys done by students over the years
2016, 2015 (Kooijman, J., 2015), 2014 (Groffen, T., 2014) and 2005-2006 (Teunen, J., 2006). Leemputten Noord and Zuid have not been
surveyed explicitly independent in 2014, captures have therefore been pooled together in its own category “Leemputten Pooled” for
2014.

Five of the ten ponds that have been surveyed over the years have yielded Great crested newts.
Leemputten shows up as the best pond with 31 newts captured during the survey period of 2015 and
29 during the survey period of 2005-2006. A population estimate was calculated to be 274 in the
Leemputten (Kooijman, 2015). Other ponds with captured Great crested newts were the
Ranonkelven, Kleine Meer, Groote Meer and Kwekerijven albeit in low numbers making a population
analysis hard. Five ponds have never yielded any results in previous intern surveys, being
Zwaluwmoer, Talingven, Bronven, Wasven and Akkerenven.

Other surveys have found one Great crested newt in Akkerenven in 2015 and one newt in the
Steertse Heide (a pond not taken up in this analysis) in 2015 and 2006 (Bonte, C., Unpublished data)

13



Discussion

Both the survey data and the HSI analysis indicate that the Leemputten pond (incl. Leemputten
Noord) is an excellent pond for newts (HSI 0,91 and 0,97 resp.) and does in fact contain a sizeable
population. For all ten indices it scores Good with the exception of Fow! having a small impact in the
Leemputten (giving it a moderate score). Other ponds with excellent HSI scores such as Ranonkelven
(0,90), Kleine Meer (0,83) and Kwekerijven (0,89) do contain Great crested newts albeit only having
had low capture numbers during the survey periods. These three ponds are over 2000m? surface
area so the Suitability index for surface area was not included in the HSI analysis due to lacking
information about ponds this size. The last pond with an excellent score is Lelieven (0,83), this pond
has never been surveyed before but has potential according to the HSI analysis. Two ponds score
good: Leemputten extra (0,79) and Groote Meer (0,74). Leemputten extra is a small pond on the
other side of the walking trail close to Leemputten and has not been extensively monitored yet could
hold some newts. Great crested newts have been found in the Groote Meer in 2016 (1) and 2014 (3)
and is the only pond that does not have an excellent score yet does contain Great crested newts.

The HSI * pH and the survey data seem to add up to each other while the HSI without pH factored in
brings out some unsuitable ponds as being excellent/good (e.g. Wasven, Zwaluwmoer, ...). This
analysis shows that the HSI * pH can be used as a first tool to map out potential habitat for Great
crested newts based on ecological parameters without intensive surveying. Nevertheless to monitor
the species population surveying is vital and mandatory.

The Leemputten distinguishes itself from other excellent ponds by its size. With its 2400m? it is
considerably smaller than other ponds (e.g. Ranonkelven with a surface area of 13300m?). The Great
crested newt does prefer smaller ponds of about 450 — 700m” so any pond that crosses the boundary
size of 2400m” by a considerable amount (like the Ranonkelven) are not attractive to the newt. An
alternative explanation for low capture rate in bigger ponds could be that populations are thinned
out over the pond. Raising the capture effort (more traps and/or more surveys) would be necessary
to effectively survey these larger ponds. The Leemputten pond differs slightly in hydrochemical
parameters, its water is moderately nutrient rich compared to the other ponds (De Kok, D., 2014)
who are oligotrophic in nature. The Great crested newt is known to prefer somewhat more nutrient
rich ponds.
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Conclusion

The HSI * pH seems an adequate and easy to implement tool to map out potential habitat for the
Great crested newt. The HSI without pH factored in seems to be rather lackluster. The ecology of the
environment however could play an important role as most ponds are acid heathland fens which are
naturally acidic and not very hospitable for the Great crested newt. Perhaps the Great crested newt
finds itself at its ecological barrier in both pH levels and size of the pools and its presence is rather
remarkable than expected within “Grenspark De Zoom — Kalmthoutse Heide”. Conservation efforts
should be made by managing the Leemputten in a way that its natural state is kept as is.

In the future, populations of Great crested newts could be surveyed and analyzed more carefully in
bigger ponds (>2000m?). “Grenspark De Zoom — Kalmthoutse Heide” has an multiple adequate pools
that might are big yet ecologically have the potential to hold a viable population of Great crested
newts.
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Attachment Table 1. Left



Attachment Table 2. Logbook of activities during the internship.

Date Activity

16/03/2016 Meeting with external promoter (Christoffel Bonte)
17/03/2016 Newt survey — Putting out traps
18/03/2016 Newt survey

19/03/2016 Newt survey

26/03/2016 Newt survey — Putting out traps
27/03/2016 Newt survey

28/03/2016 Newt survey

29/03/2016 Newt survey

30/03/2016 Newt survey

31/03/2016 Newt survey

01/04/2016 Newt survey

05/04/2016 Newt survey — Putting out traps
06/04/2016 Newt survey + Flashlight survey at night
16/04/2016 Newt survey — Putting out traps
17/04/2016 Newt survey

18/04/2016 Newt survey

21/04/2016 Newt survey — Putting out traps
22/04/2016 Newt survey + Flashlight survey at night
27/04/2016 Newt survey

28/04/2016 Newt survey

29/04/2016 Newt survey

30/04/2016 Newt survey

8/08/2014 HSI Survey of ponds

19




Attachment Figure 1. Map of the study area. Surveyed ponds are marked with a red dot: 1: Akkerenven, 2: Bronven, 3: Wasven, 4: Leemputten Extra,
5: Leemputten Noord, 6: Leemputten Zuid, 7: Kleine Meer, 8: Ranonkelven, 9: Kwekerijven, 10: Talingven, 11: Zwaluwmoer, 12: Groote Meer. Ponds
that were not surveyed but added for the HSI analysis are marked with a green dot: 13: Bovenven, 14: Moseven, 15: Lelieven and 16: Eendenven.
Aerial photo taken from via Google Maps (Google Maps™, 2016)




